WARTIME AND POSTWAR ENTHUSIASM FOR INDUSTRIAL RESEARCH-AN ELITE CONSENSUS
Starting in late 1942 there was a growing movement to promote the importance of industrial research for postwar British economic prosperity and national security. This gained support from industrialists, politicians of all persuasions and the nation's leading scientists. It manifested itself in a range of ways. These included national and regional conferences, articles in the mainstream and technical press, parliamentary debates, speeches, and the establishment of formal structures for the promotion of industrial research. Perhaps the most prominent at a national level was the Industrial Research Committee (IRC) of the FBI. 5 The multiplicity of reports and articles that this movement generated emphasized and repeated several key themes. Most of these were set out in Industry and research, the first report published by the FBI IRC in October 1943. The first theme was the desirability of increasing the research intensity of private industry. This was accompanied by calls to reinforce the role of cooperative research associations and ensure that their results were communicated more effectively to industry. Increased funding for the Department of Scientific and Industrial Research (DSIR) was also widely advocated. The position of the research worker in industry was identified as requiring attention, in terms of remuneration, status and prospects for promotion. Further concern was expressed regarding the effective deployment of staff with technical qualifications in other corporate functions. There were calls for greater liaison between researchers in related fields and the publication of a reference guide to facilitate this. Discussions also called for more investment in technical library facilities. Finally, attention was drawn to the desirability of modifying tax regulations in a way that would encourage firms to invest in R&D. 6 Later the expansion of provision for scientific and technical education was added to this list. 7 The unanimity that pervaded this enthusiasm for industrial research suggests that it would be appropriate to regard it as one area of policy in which there was consensus among elites in industry, government and science. 8 Although this was not an area in which the Royal Society Towards the end of his term as President of the Society he was closely involved with the dedication of a memorial window to Charles Parsons in Westminster Abbey, an event that drew attention to the successful commercial innovations generated by a Fellow of the Royal Society. 10 The award of Nobel Prizes to Robinson and Appleton, both of whom had careers that could be presented as demonstrating the importance of fundamental research to the solution of practical problems, afforded the opportunity to promote the value of science to industry. The two men became important symbols of the wider initiative, guaranteed to add lustre to any occasion.
A number of other fellows were also very actively engaged in the efforts to promote industrial research during this period. Clifford Paterson, research director at GEC, served on the FBI IRC from its inception until his death in 1948. The initial committee also included W. H. Hatfield of Brown-Firth Research Laboratories. 11 Later Sir Robert Pickard, director of the Cotton Industry Research Association (Shirley Institute) and Sir Frank Smith (Anglo-Iranian Oil) also became members. L. B. Pfeil (Mond Nickel) joined in 1950, the year before he was elected a Fellow of the Royal Society, and Alan Wilson (Courtaulds) and Wallace Akers (ICI) were also involved. 12 The FBI IRC conference held in 1946 included papers by four FFRS in addition to the opening address by Sir Robert Robinson. Alongside Paterson these were Sir Harold Hartley (LMS Railway), Sir Edward Appleton and Sir John Anderson. 13 Hartley in particular was a very active advocate of industrial research, speaking regularly at promotional events and writing articles. Another fervent supporter of these efforts was Edward Neville da Costa Andrade, Professor of Physics at University College London and advisory editor of the first industrial research guide, Industrial Research 1946. Andrade used his editor's introduction to reiterate the core arguments of those campaigning for the expansion of industrial research:
It is generally realised that if we are to regain and surpass our former standard of living we must apply our great national genius for experiment and discovery to the problems of manufacture as never before. The government has frequently stated its conviction that technical research is fundamental to our future welfare. . . . The leading men of science in the country . . . have been no less emphatic on the need for the closest cooperation between science and industry. The progressive commercial concerns of the country have taken vigorous measures to increase the scope and effectiveness of their laboratories and to invoke the aid of science in general. 14 Although only a small proportion of the total Fellowship of the Royal Society were prominent in this campaign, these few were key members of it and their scientific credentials were important for its credibility and unity. Many of those involved were employed in universities or government research organizations, but other protagonists came from the expanding group of Fellows who worked for commercial concerns when elected and continued to do so during this period. It is to this group and the much larger one of Fellows with close links to industry but who worked elsewhere that we will now turn. Scientists working in universities and government research establishments comprised the majority of Fellows elected to the Royal Society during the mid twentieth century, but a significant number of individuals were elected while employed in private industry. Table 1 lists these men with some information on their employment at the time of their election to the Society.
Several things stand out from this list. The most striking is the dominance, particularly during the late 1930s and 1940s, of individuals from a small number of firms in just a few sectors, predominantly those that were involved in the development of new and improved weapons before and during World War II. In this we should also include ICI, whose Wallace Akers was very closely involved with Tube Alloys, the British atomic bomb project; ICI worked very closely with the Ministry of Supply on other wartime developments. 15 Pharmaceuticals, oil, scientific instruments and precious metals account for most of the remaining elections. These were the sectors that accounted for the vast bulk of the British industrial R&D effort both before and after World War II. Indeed, between them the firms listed here accounted for more than 45% of expenditure by industrial enterprises as reported to the FBI IRC for 1945/46 and about 34% of the total number of staff employed. There were also large numbers of firms in other sectors, notably food and drink, and textiles, that conducted research but whose staff were not recognized by election to Fellowships of the Royal Society. 16 In addition to those individuals who were working in industry at the time of their election, there were also many Fellows who had spent part of their careers in industry but were employed elsewhere at that time. These included John Cockcroft (Cambridge), Willis Jackson (Imperial College), Charles Sykes (National Physical Laboratory (NPL)) and Cecil Burch (Bristol), all formerly of Metropolitan-Vickers; Dennis Gabor (Imperial College), formerly of British Thomson-Houston; David Pye (Air Ministry), formerly of Mather and Platt; T. P. Allen (NPL), formerly of Mond Nickel; and T. P. Hilditch (Liverpool), formerly of Crosfields. 17 Both Royal Society Presidents during the 1940s, Henry Dale (Wellcome Physiological Laboratories) and Robert Robinson (British Dyestuffs), had spent part of their careers working in laboratories associated with industry. 18 Although these direct connections are relatively easy to trace, it is much more difficult to ascertain the extent to which Fellows working in academic departments acted as consultants to industrial enterprises or benefited from research grants that they provided. ICI supported many university chemistry departments, including that of Robinson at Oxford. 19 Some aspects of this support, such as the ICI research fellowships and major benefactions for buildings, received substantial publicity, but most smaller instances of support have left few traces. 20 Some indication of the extent of this support is provided by Michael Sanderson's research and in Vernon Cosslett's 1955 volume, in which it was estimated that about 20% of the research effort of university scientific and technological departments was directly linked to private industry. 21 Other Fellows moved to posts in industry after they were elected, notably Frank Edward Smith (Anglo-Iranian Oil), Jack Drummond (Boots), Alan Wilson (Courtaulds) and Frederick King (British Celanese). 22 This was not a new development, with Harold Hartley being a prominent interwar example. During the postwar period it seems to have been associated, at least in some cases, with the emphasis placed by many advocates of S. M. Horrocks Industrial R&D
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industrial research on the importance of fundamental research as a foundation for commercial applications. Alan Wilson's writing on the Courtaulds research laboratories is one of the most developed expositions of this position, but Courtaulds was not alone in establishing a fundamental research laboratory that was deliberately distanced from direct contact with production. 23 Several of these laboratories supplied candidates for election to the Royal Society including T. E. Allibone (Associated Electrical Industries), P. W. Brian (ICI) and Clement Bamford (Courtaulds, but at the University of Liverpool when elected in 1964). 24 A few men enjoyed careers that encompassed multiple moves, including time in posts in more than one company as well as government research establishments or universities. Charles Sykes moved from Metropolitan -Vickers to the NPL, where he was employed when elected to the Society before moving shortly thereafter to the Brown-Firth Research Laboratories and thence to other senior posts within the firm. Willis Jackson moved repeatedly during a career that encompassed Metropolitan -Vickers, the University of Manchester and its Faculty of Technology, and Imperial College, London. 25 A few institutional locations appear frequently in the careers of many of the men discussed here. Metropolitan -Vickers was an important nursery of talent in physics and electrical engineering, and the Cavendish Laboratory and engineering department in Cambridge, the NPL, the University of Manchester and Imperial College were also important. 27 These are just two of numerous examples that have been examined in more detail by David Edgerton in his book Warfare state, which also considers the conscription of academic scientists into wartime research and administration where they worked alongside those whose peacetime occupations had been in industry and government research establishments. 28 These networks are clearly evident when we consider the nomination certificates for Royal Society Fellowships. Men who worked in industry or who had strong industrial connections regularly nominated each other. Those who were successful were then themselves active in supporting the candidacy of their collaborators and colleagues. Guy and Tizard were both involved in nominating Alan Griffith, while Paterson benefited from the support of Bragg, Tizard and Appleton. Both Guy and Paterson, along with Appleton, supported the candidacy of William Stanier, and Guy and Stanier both supported the candidacies of Barnes Wallace, Frank Whittle and Hayne Constant. Cockcroft was among those who nominated Charles Sykes, Cecil Burch, T. E. Allibone and Wallace Akers. These linkages were strongest among those who worked in electrical engineering and aero engines. 29 These connections persisted in later life, and included writing biographical memoirs. Perhaps because of his own longevity, T. E. Allibone was a particularly prolific author of these, including memoirs for Charles Sykes, Cecil Burch and Dennis Gabor. 30 These men were also connected through their shared involvement with specialized scientific and technical societies such as the Institute of Physics, the Physical Society, the Royal Aeronautical Society, the Institute of Mechanical Engineering, the Institute of Electrical Engineering and the Society of Chemical Industry. Many of them served as members of council in several of these organizations during this period. Clifford Paterson, for example, was president both of the Institute of Electrical Engineering and the Institute of Physics, as well as serving on a host of other bodies. Many of them also had links with the British Association for the Advancement of Science or the Royal Institution. 31 Involvement with these organizations meant not only participating in their administration and technical activities but also attending a range of social events such as formal dinners that provided valuable opportunities for interaction with others in the field and beyond. These events further reinforced the network of personal connections.
These less formal connections were also fostered through shared membership of the Athenaeum Club, situated close to the headquarters of the Royal Society and a popular meeting place for Fellows. 32 Not only were many of the Fellows of the Royal Society mentioned here members, including Allibone, Appleton, Cockcroft, Gibb, McCance, Mees, Smith, Stanier, Taylor, Tizard, Wallis, Whittle and Wilson, but other active supporters of the campaign for industrial research who were not Fellows also belonged. These included Percy Dunsheath, director of research at W. T. Henley Telegraph Co., FBI IRC member and Andrade's successor as the editor of Industrial Research; William Larke, FBI IRC chair and former director British Iron and Steel Federation; and Leslie Lampitt, chief chemist of J. Lyons, a President of the Society of Chemical Industry and long-standing advocate of research in the food industry. These other men were also active members of numerous scientific and technical societies, ensuring that the networks discussed here extended well beyond the Fellowship. 33 Industrial R&D
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These informal connections were just one part of a dense network of associations that linked Fellows working for commercial concerns with their counterparts in universities and government research establishments. These links were already well established before World War II but were significantly strengthened by the demands of wartime service. Wartime experiences also helped to shape individual career trajectories, leading to permanent transitions between organizations that ensured that the links after the war were based on personal connections as well as formal structures. The importance of both informal and formal interactions for cementing the links between scientists working in universities, industry and government research establishments draws attention to the final area of interaction between the Royal Society and industry that will be considered here: the Conversazione held twice a year to showcase recent scientific achievements.
INDUSTRIAL RESEARCH ON DISPLAY-THE ROYAL SOCIETY CONVERSAZIONE
Since 1849 the Royal Society had regularly held 'Conversaziones' to which the President and Fellows invited a range of distinguished guests to view displays of scientific instruments and other exhibits that exemplified recent developments in scientific research. These remained a regular feature of the Society's activities in the 1930s. Commercial concerns and industrial research associations were regular exhibitors at these events, which attracted hundreds of visitors. The 1938 displays included exhibits from the Cambridge Instrument Co., Ilford, Brown-Firth, British Thomson-Houston, Metropolitan -Vickers, ICI, GEC, W. Howard & Co., J. Mowlem & Co., Griffin & Tatlock, and the British Electrical and Allied Industries Research Association. 34 In the following year many of these exhibitors were joined by the Research Association of British Paint, Colour and Varnish Manufacturers. 35 After a break during World War II the Conversaziones were re-established in November 1945. The rooms and corridors of the buildings used for the event were illuminated by fluorescent light, which formed part of the British Thomson-Houston display. For the first time the displays were opened to school children on the following day. The 'keen young visitors' were said to have 'greatly appreciated' what they saw. 36 The guest list for the 1947 event draws attention to the role of these events in demonstrating the national and international significance of the Society and developing its cultural capital through links with other key professions. This event was attended by 11 ambassadors and several High Commissioners representing the Dominions. The Prime Minister, Home Secretary and other Cabinet Ministers were also present, and the Church was represented by two bishops and the Dean of Westminster. Senior officers from each arm of the Services were present, along with 'distinguished representatives of the Law, the Universities and Public Schools, Research Organizations and Industry'. 37 It is interesting to note the presence as exhibitors in 1949 of several men with industry links who were later elected to Fellowships of the Society: Dennis Gabor of British Thomson-Houston, James Dyson of the AEI Research Laboratories and A. R. Powell of Johnson Matthey. 38 The presence of scientists working in industry displaying the results of their work at Royal Society Conversaziones emphasizes the extent to which their activities were regarded as an integral part of the scientific enterprise in Britain. When the Soirée Committee sought material with which to impress visiting foreign dignitaries and representatives of other S. M. Horrocks S38 professions, it looked not just to universities and state science but also to that which arose in a commercial context.
CONCLUSIONS
In his introduction to Industrial Research 1956-1957 the advisory editor, Percy Dunsheath, suggested that the extensive efforts to promote industrial research since the early 1940s had borne substantial fruit:
It is no exaggeration to say that the past decade has seen a revolution in industrial research. Already firmly established through a steady growth over the previous twenty or thirty years, its progress has been further advanced. . . . Within the vast and complex organisation of modern industry, industrial research has become a firmly established major component. 39 The Royal Society and its Fellows had played key roles in fostering this revolution. The Society had recognized the expertise of scientists and engineers working in commercial firms, and its Fellows who were employed in other institutional contexts had worked alongside them before, during and after World War II. These collaborations fostered the connections between the various institutional contexts in which scientific and technical expertise was to be found. The absence of formal structures intended to facilitate the flow of innovations and expertise from government and academic science to industry should not be confused with the absence of close connections between them. Instead these took place in other, perhaps less obvious, ways that are far harder for historians to track. Shared membership of government committees during and after World War II, service on the councils of scientific and technical bodies, attendance at conferences and other formal events and the opportunities for conversation provided at formal dinners and in informal meetings at the Athenaeum all meant that such structures might well have impinged unnecessarily on already crowded schedules.
From the mid 1950s, however, these informal networks started to crumble. Deaths and retirements deprived them of key members, while the expansion of universities, government research establishments and industrial laboratories meant that keeping track of key developments in any one area required the knowledge of many more individuals and projects than had previously been the case. This expansion also involved increasing specialization of roles, which meant that expertise became more narrowly focused and individual experts tended to concentrate their activities in fewer and more specialized professional societies. In industry, efforts to monitor and account for expenditure on industrial research left research directors with less freedom and reduced the amount of time they could spend on external activities. It was from this changed context, coupled with growing anxiety about national economic performance, that new demands arose for the establishment of more formalized structures to foster the interaction of scientists in industry, academia and government research establishments.
